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measured in coronal sections of articular cartilage. OA severity 
was graded in man by Mankin's method and in Guinea pigs as 
loss of cartilage integrity (0 to 5). Data are median and inter- 
quartile ranges (IQR) using non-parametric statistical tests. 
Results: In man, cartilage severity scores were greater for OA 
(7.0, IQR 6.0 to 9.5) than PM (4.5, IQR 2.8 to -6.3, P= 0.003), 
and, in 12 month old DH guinea pigs, were greater in the MTP 
(1.8, IQR 1.3 to 3.1) than the lateral tibial plateau (LTP) (0.1, IQR 
0.0 to 0.4, P = 0.009) and increased with age in the MTP (rs = 
0.81, P < 0.001), as did osteophytosis. 
In man, vessels crossed the tidemark more frequently in OA (0.1, 
IQR 0.0 to 0.3 mm -1) than PM (0.00, IQR 0.00 to 0.03 mm -1) 
(P = 0.03). Vascular density increased with increasing cartilage 
severity score (rs = 0.26, P < 0.05). 
In 3 month DH guinea pigs, blood vessels were seen in articular 
cartilage of both MTP and LTP. Vascular densities were higher in 
the middle third of the LTP (6.9, IQR 5.8 to 7.4 mm -1) compared 
with the inner (3.5, IQR 3.1 to 4.4 P = 0.004) and outer thirds 
(3.3, IQR 2.9 to 4.0 mm- 1, p = 0.004), and compared with the 
middle third of the MTP (3.7, IQR 3.1 to 4.3 mm -1 , P= 0.01). No 
heterogeneity was seen across the MTP. 
Cartilage vascular densities decreased with age in both the LTP 
(rs = -0.90, P< 0.001) and MTP (rs= -0.87, P< 0.001), such that 
the heterogenous distribution across the LTP was not observed in 
12 month animals. Instead, at 12 months, osteochondral vascular 
density was highest in the outer third of the medial tibial plateau 
(1.0, IQR 0.5 to 1.8 mm- 1 ), the region where osteophytes were 
noted, compared with the central (0.0, IQR 0.0 to 0.1, P= 0.002) 
and inner thirds (0.28, IQR 0.00-0.34 mm -1 , P= 0.02). 
Similarly, $13 animals confirmed an age related decrease in car- 
tilage vascular density. 
Conclusions: Vascularisation of the central articular cartilage is 
normal in juvenile guinea pigs, but a feature of OA in humans. 
In adult guinea pigs cartilage vascularisation is most apparent at 
the outer border of the knee where osteophytes form. Osteochon- 
dral angiogenesis may contribute both to degradation of weight- 
bearing articular cartilage, and to osteophyte formation. 
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Introduction: Wnt signaling pathways regulate cell fate and dif- 
ferentiation during embryonic skeletal development, and have 
been implicated in the pathogenesis of osteoarthritis. Wnt pro- 
teins associate with the cell surface. Non-covalent interactions 
with sulfated glycosaminoglycans (sGAGs) in the extracellular 
matrix establish local gradients of Wnt proteins. Because sGAGs 
are abundant in cartilage, we hypothesized that changes in ma- 
trix GAG composition would affect the Wnt signaling response in 
chondrocytes. 
Methods: Human articular chondrocytes (hACs) were isolated 
by collagenase digestion of tissue discarded during total knee 
arthroplasty for osteoarthritis. A portion of the cartilage from 
each subject was processed for paraffin histology and Safranin-O 
staining to visualize matrix GAGs. Cells were cultured in Ham's 
F12 media containing 10% fetal bovine serum and antibiotics in 
24-well plates (105 cells/well). Total GAG content was measured 
by papain digest and DMMB assay of confluent monolayers. Wnt 
signaling was activated with conditioned media from L fibroblasts 
that overexpress Wnt3a (LWnt3a, American Type Culture Collec- 
tion, Manassas, VA) or from control L cells. Wnt signal transduc- 
tion via the canonical pathway prevents degradation of I~-catenin. 
Therefore, cellular I~-catenin was measured by immunoblot (nor- 
malized to histone H4) as an indicator of a signaling response to 
Wnt3a. To inhibit GAG sulfation, freshly isolated cells were plated 
in media containing 30 mM sodium chlorate. To digest accumu- 
lated GAGs, confluent cultures were treated with chondroitinase 
ABC (0.01 unit/ml) for 90' at 37 C. 
Results: Safranin-O staining showed that some of the cartilage 
samples had very little pericellular GAG (<1% of cells that were 
positive). Irrespective of the tissue content, however, cultured 
hACs synthesized sGAG (2.9 4- 0.3 I~g GAG/I~g DNA per well, 
n=4 subjects) and were responsive to Wnt stimulation. Confluent 
primary cultures of hACs showed low but measurable levels I~- 
catenin. Stimulation with Wnt3a for 3 h increased I~-catenin levels 
in hACs to 400% of control (n=4 subjects). That Wnt signaling re- 
sponse was reduced to 15% of control when GAG sulfation was 
inhibited by culturing with sodium chlorate. Digestion of matrix 
GAGs with chondroitinase ABC prior to addition of Wnt3a also 
decreased the signaling response in hACs (40% of control). 
Conclusions: These data show that cultured human os- 
teoarthritic hondrocytes are able to respond to Wnt signals, and 
that sulfated matrix glycosaminoglycans influence the extent to 
which those signals are transduced. Given the dramatic hanges 
in matrix proteoglycans that occur with osteoarthritis, these re- 
sults have vital implications for understanding the normal and 
pathologic functions of Wnt in cartilage. 
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Introduction: Recent studies have shown that human knee and 
ankle joints differ in their initiation and and progression to os- 
teoarthritis (OA) 1 . It has also been suggested that there may be 
a difference in the numbers of OA that occurs in the hip and knee 
joints. OA is the result of degradation and progressive loss of ex- 
tracellular matrix (ECM) in articular cartilage. This loss of tissue 
is a slow process and may not be clinically apparent until several 
decades which results in the loss of function of these tissues. 
Type II collagen is degraded by collagenases derived from res- 
ident chondrocytes during skeletal growth and development of 
OA. The aim of this study was to investigate the production of 
collagenases in porcine chondrocytes isolated from the hip and 
knee joints at different ages. 
Materials and Methods: Porcine chondroctyes from 3 differ- 
ent age groups (newborn= 1-5 days, young adult= 4-5 months, 
old adult= 3-5 yrs) were isolated with pronase/bacterial collage- 
nases from hip or knee cartilage. Chondrocytes were seeded at 
lXl06cells/ml and cultured in the presence of DMEM + 10% FCS 
for 2 days. For simulation studies, the chondroctyes were serum 
starved for 12 hrs and then grown in serum-free DMEM. For 
MMP-1 and MMP-13 induction, 5 ng/ml of porcine IL-I~, or TNF- 
was added to the chondroctyes for 12 hrs. Gene expression 
for MMPs was analyzed by RT-PCR using total RNA extracted 
from chondroctyes. MMP-1 and MMP-13 protein secreted into 
the medium was measured by Western blotting with rabbit anti- 
MMP-1 and MMP-13 antibodies. 
Results: MMP-1 and MMP-13 mRNA and protein were induced 
by IL-I~ or TNF-~ in the porcine knee and hip chondrocyte at dif- 
ferent levels. Chondrocytes isolated from newborn pigs produced 
the most MMP-1 and MMP-13 followed by old adult chondro- 
cytes, while young adult chondrocytes did not produce MMP-1 
and MMP-13 after IL-I~ or TNF-~ stimulation. Chondrocytes de- 
rived from knee cartilage as opposed to hip cartilage from the 
same animal also had different levels of MMP-1 and MMP-13 
production after stimulation. Knee chondrocytes consistantly pro- 
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duced more MMP-1 or MMP-1 after IL-I~ or TNF-~ stimulation 
as compared to the hip chondrocytes that were derived from the 
same animal. 
Conclusions: MMP-1 and MMP-13 have been implicated in type 
II collagen degradation in cartilage. We have shown for the first 
time that MMP-1 and MMP-13 production differs in knee and hip 
cartilage at different ages in porcine chondrocytes. Chondrocytes 
from newborn pigs produced the most collagenases after I L-1 ~ or 
TNF-~ stimulation. This may be due to high rate of ECM turnover 
needed for skeletal growth, as oppose to young adult pigs. Inter- 
estingly, this responsiveness reoccurs in the chondrocytes from 
old adult pigs and may result in ECM remodeling in joints of older 
individuals. Further study into the signaling of IL-I~ and TNF-~ 
on MMP-1 and MMP-13 production in aging knee and hip carti- 
lage could provide different pathways in collagenase synthesis in 
aging joints. 
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This study assessed ADAMTS "aggrecanase" expression and ac- 
tivity in murine neonatal epiphyseal chondrocytes, maintained as 
non-adherent aggregates in vitro. 
Distal femoral and proximal humeral epiphyses were collected 
from 4-day-old mice. Chondrocytes were isolated by collagenase 
digestion and cultured as non-adherent aggregates in serum-free 
medium supplemented with ascorbic acid. Cultures were main- 
tained for up to 12 days, with sample collections at 3-day in- 
tervals. GAG content in the pericellular and medium compart- 
ments was monitored by DMMB assays. Aggrecan expression 
and degradation were assessed by Western blot analyses of 
chondroitinase-treated lysates, using antibodies specific for the 
full-length protein and neoepitopes created by ADAMTS activ- 
ity. Expression of cartilage-linked ADAMTS genes (TSs 1, 4, 5, 
8, 9 and 15) was determined by RT-PCR. Immunolocalization of
ADAMTS 4 and 5, the NITEGE neo-epitope and hyaluronan was 
carried out using confocal microscopy to determine the spatial in- 
teractions between these targets in the three-dimensional context 
of the aggregates. 
Murine epiphyseal chondrocytes ynthesized 60-80 I~g GAG/mil- 
lion cells/3-days. Approximately 10% of total GAG was retained 
in the pericellular compartment while 90% was released into the 
medium. Aggrecan immunoblotting demonstrated spontaneous 
degradation of the full-length protein with neoepitope xpression 
characteristic of ADAMTS activity. Epiphyseal chondrocytes ex- 
pressed all six of the cartilage-linked ADAMTSs, as assessed by 
RT-PCR. Confocal immunolocalization f ADAMTS 4 and 5 in the 
aggregates demonstrated that ADAMTS4 is restricted to the sur- 
face cells only, whereas -TS5 is distributed throughout the aggre- 
gates. These data suggest that ADAMTS expression is influenced 
by spatial or intercellular cues. Further, the NITEGE neo-epitope, 
that signifies ADAMTS cleavage of the aggrecan core protein, 
was excluded from regions that stained positively for hyaluronan. 
Hyaluronan interactions with the aggrecan complex might confer 
resistance to ADAMTS proteolytic activity in this model. 
The neonatal murine epiphyseal chondrocyte model is a valu- 
able tool for investigating aggrecan synthesis and turnover by 
ADAMTS proteases, since aggrecanase activity is an inherent 
property of the model, and does not require stimulation by retinoic 
acid or inflammatory cytokines. The murine epiphyseal model 
provides an excellent system to investigate pathways that reg- 
ulate ADAMTS expression and activity through genetic manipu- 
lations of mouse strains and by pharmacological treatment of the 
culture model itself. 
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Aim of the Study: To evaluate the expression and function of 
Rev-ErbAa in cartilage and in osteoarthritis (OA). 
Methods: The expression of Rev-ErbAa in cartilage was ob- 
served at both RNA and protein level in cartilage and chon- 
drocytes derived from human and bovine donors by real time 
PCR and immunocytochemical techniques. The effect of carti- 
lage catabolic agents like ILl and TNF and anabolic agents such 
as IGF-1 and TGFb, on the expression of Rev-ErbAa was evalu- 
ated by real time PCR assay. The overexpression of Rev-ErbAa 
was achieved by either adenoviral transduction or treatment with 
a PPARa agonist whereas its expression was suppressed by use 
of antisense oligonucleotides. The effect of overexpression and 
suppression on the expression of genes encoding matrix degrad- 
ing enzymes and production of Aggrecanase was measured by 
real time PCR and a chondrocyte-based Aggrecanase assay, re- 
spectively. 
Results: An important feature of OA is the degradation of articu- 
lar cartilage which is composed of matrix rich in type II Collagen 
and Aggrecan. This process is likely related to the excess synthe- 
sis and release of several catabolic factors such as proinflamma- 
tory cytokines, MMPs and Aggrecanases. Thus, the modulation 
of these catabolic factors may lead to the identification of new 
therapeutic targets for the treatment of OA in humans. 
In a survey examining the expression of all 48 nuclear receptors, 
Rev-ErbAa, an orphan nuclear receptor, was found to be the most 
highly expressing nuclear receptor in chondrocytes. Unlike other 
liganded nuclear receptors Rev-ErbAa belongs to a subfamily of 
orphan receptors that are repressors of target gene transcription. 
Immunocytochemical ssay revealed a restricted but prominent 
expression of Rev-ErbAa in the midzone of articular cartilage ob- 
tained from human donors. Treatment of isolated articular chon- 
drocytes with known catabolic agents resulted in an induction of 
Rev-ErbAa, while stimulation with anabolic agents led to a de- 
crease in its expression. Increased expression of Rev-ErbAa was 
associated with an increase in levels of mRNA encoding ma- 
trix degrading enzymes such MMP13 and ADAMTS-4 whereas 
a decrease in Rev-ErbAa expression led to a concomitant reduc- 
tion in mRNA levels of matrix degrading enzymes and a corre- 
sponding decrease in IL-1-stimulated Aggrecanase enzyme pro- 
duction. 
Conclusion: This is the first report demonstrating a key role of 
Rev-ErbAa in both catabolic and anabolic processes in cartilage. 
These data also suggest that modulation of Rev-ErbAa may be 
a novel means to regulate the expression and production of ma- 
trix degrading enzymes and that it represents a novel therapeutic 
target for OA. 
